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RAPID COMMUNICATIONS 
A Procedure for the Isolation of Primary Cultures of Melanocytes from 
Newborn and Adult Human Skin 
TAKUO TSUJI, M.D. AND MARVIN KARASEK, PH.D. 
Department of Dermatology, Stanford University School of M edicine, Stanford, California, U.S.A. 
A method to obtain high-density primary cultures of 
adult and neonatal human melanocytes is described. 
Keratinocytes and melanocytes are coisolated from split-
thickness sections of neonatal foreskin obtained after 
circumcision, or from adult facial skin removed for cos-
metic correction. Cells are released by trypsin and are 
plated in McCoy's 5A medium containing cholera enter-
otoxin (1 X 10-9 M) and isobutylmethylxanthine (3.3 X 
10-5 M) to enhance melanocyte and keratinocyte multi-
plication. Keratinocytes and melanocytes are allowed to 
grow for 1 week. To remove associated keratinocytes, 
cells are exposed to 5-fluorouracil (5-FU) (1.92 X 10-5, 
3.84 x 10-5, 1.92 x 10-4 M). In the presence oflow concen-
trations of 5-FU, keratinocytes are selectively destroyed 
within 3 weeks, while melanocytes continue to multiply 
and to form pigment. The differential effect of 5-FU on 
the multiplication ofkeratinocytes and melanocytes pro-
vides a simple method for obtaining cultures of melano-
cytes free from other nondendritic cell types present in 
the epidermis. 
Although a number of procedures are cw-rently available to 
isolate melanocytes from human skin [1-3], attempts to achieve 
a high density of melanocytes in primary culture free from 
keratinocytes has been difficult. In studies of the effects of 
antimetabolites on normal and malignant human melanocytes, 
we have observed a differential effect of the cytotoxicity of 5-
fluorouracil (5-FU) on normal keratinocytes and melanocytes, 
and we have used this observation to isolate pure populations 
of melanocytes in primary cultures without the necessity for 
additional separation methods. 
MATERIALS AND METHODS 
Split-thickness sections of human foreskin or adult human facial skin 
were made with a Castroviejo keratotome set to cut at 0.2 mm, as 
previously described [4). The tissue was incubated in 0.25% trypsin in 
phosphate-buffered saline for 30 min at 37°C and washed with 150 mM 
NaCl to remove excess trypsin. The epidermis was separated from the 
papillary dermis, and keratinocytes and melanocytes were released into 
the medium by gentle agitation and plated onto 35-mm plastic Petri 
dishes. The cells were maintained in McCoy's 5A medium with 10% 
newborn calf serum: (a) with cAMP-elevating agents (1 X 10- 9 M 
cholera enterotoxin and 3.3 x 10- 5 M isobutylmethylxanthine) onto 
plastic dishes imprinted with 1-mm2 grids on the bottom surface (2.06 
X w-• cells/cm2) (for culture of melanocytes), and (b) without cAMP-
elevating agents onto collagen-coated dishes [ 4] (2.06 X 10- 5 cells/ cm2) 
(for culture of keratinocytes). 
One week after plating, 5-FU was added to the dishes twice (once a 
week, for a 2-week continuous exposw·e (1.92 x w-·• to 1.92 x 10- 5 M)). 
Control dishes received 150 mM NaCI. 
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Comparative growth curves and observations of the changes in 
melanocyte morphology were obtained by direc t counting of melano-
cytes on P etri dishes having 1 mm2 grids. Five individual grids were 
counted, the cell numbers averaged, and growt h expressed as the 
percent increase or decrease from day 0. 
RESULTS 
Effect of 5-FU on Keratinocytes and Melanocytes Grown on 
a Collagen Gel 
Seven days after the seeding of keratinocytes and melano-
cytes on a collagen gel, the populations are confluent and 
exhibit melanocytes scattered singly, both beneath and on top 
of the stratified sheet (Fig 1) . The effect of 3 concentrations of 
5-FU on melanocyte and keratinocyte growth was determined. 
At 1.92 X w-• M 5-FU all keratinocytes were killed within 2 
weeks. About 20% of the melanocytes showed shortening of the 
dendrites, which retw-ned to normal upon removal of the ana-
logue. At 3.84 X 10- 5 M 5-FU, all keratinocytes were killed 
within 3 weeks and less than 5% of the melanocytes showed 
shortening of dendrites (Fig 2) . At 1.92 x 10- 5 M no effect on 
melanocyte morphology was observed but killing of keratino-
cytes was incomplete. 
The melanocytes that remained after addition of various 
concentrations of 5-FU showed a similar distribution of mela-
nosomes to those of control melanocytes. The death and de-
tachment of keratinocytes from the dishes resulted in a major 
pw-ification of melanocytes from the sheet of keratinocytes. 
The change in morphology of melanocytes (that is, shortening 
of dendrites) was transitory and gradually returned to normal 
after being fed 5-FU-free medium; cells continued to multiply 
for more than 6 weeks. 
Effect of 5-FU on Keratinocytes and Melanocytes Plated on 
a Plastic Substrate 
When plated on plastic, the percent of melanocytes that 
attach to this substrate (compared to keratinocytes) is markedly 
increased. The same change in morphology (shortening of den-
drites) as occurs on a collagen substrate is observed. 
The growth curves of melanocytes on plastic in the presence 
of increasing concentrations of 5-FU compared to controls is 
shown in Fig 3. Neither 1.92 X 10- 5 M nor 3.84 X 10- 5 M 5-FU 
significantly inhibited melanocyte multiplication. At 1.92 X w-• 
M 5-FU, melanocytes were not killed but active multiplication 
did not take place. 
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DISCUSSION 
The present study has shown that at low concentrations of 5-
FU (1.92 X 10- 5 M to 3.84 X w-s M), growth of keratinocytes is 
inhibited and viability .of melanocytes is maintained. Minor 
differences in the effect of 5-FU are observed, depending on 
whether cells are plated and grown on a collagen or a plastic 
substrate. W_hile some keratinocytes (about 10%) sw-vive on 
collagen, 1.92 X 10- 5 M 5-FU is completely toxic to keratinocytes 
on plastic. In addition, at higher concentrations of 5-FU, a 
temporal shortening of dendrites is observed. To obtain pure 
populations of melanocytes, a slightly higher concentration of 
180 TSUJI AND KARASEK 
FIG 1. Keratinocytes and melanocytes in keratinocyte culture me-
dium 3 weeks after primary culture (control) . 
FIG 2. Isolated melanocytes in keratinocyte culture medium 3 weeks 
after addition of 3.84 x 10- 5 M 5-FU. 
5-FU (3.84 X 10- 5 M) is required when cells are grown on 
collagen. The reason for this difference is not known, but may 
be related to the increased numbers of keratinocytes and the 
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FIG 3. A growth or survival cw·ve of melanocytes after addition of 
various concentrations of 5-FU and that of non-5-FU medium as 
control. Control (e--e); 1.92 X 10- 5 M 5-FU (0---0); 3.84 X 10-" M 
5-FU (A-A); 1.92 X 10- 4 M 5-FU (-------) . 
It has been reported that 5-FU is more toxic to proliferating 
than to nonproliferating cells [5], and that 5-FU is more toxic 
to rapidly dividing, exponential-phase cells than to the station-
ary-phase cells [6]. In addition, we have observed that mela-
noma cells are rapidly killed by 5-FU, while normal melanocytes 
are not affected (not reported). Cultured keratinocytes also 
divide more rapidly than melanocytes in vitro. 
Whether the differential effect of 5-FU on keratinocytes and 
melanocytes in this study is due solely to a difference in the 
rate of multiplication of the 2 cell types, or to a major difference 
in pyrimidine nucleotide metabolism, is not known. Further 
studies on pyrimidine utilization by normal melanocytes, kera-
tinocytes, and melanoma cells are needed to clarify this impor-
tant point. 
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